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2.20. Scales

Sec. 2.20. Scales

A. Application

A.l. General. - Thiscode appliesto al types of weighing
devices other than automatic bulk-weighing systems, belt-
conveyor scales, and automatic weighing systems. The
code comprises requirements that generally apply to all
weighing devices, and specific requirements that are
applicable only to certain types of weighing devices.
(Amended 1972 and 1983)

A.2. Wheed-Load Weighers, Portable Axle-Load
Weighers, and Axle-Load Scales. - The requirements for
wheed-load weighers, portable axle-load weighers, and axle-
load scales apply only to such scalesin official use for the
enforcement of traffic and highway laws or for the
collection of statistical information by government
agencies.

A.3. Also see General Code requirements.
S. Specifications

S.1. Design of Indicating and Recor ding Elements and
of Recorded Representations.

S.1.1. ZerolIndication.

(8 On ascale equipped with indicating or recording
elements, provision shall be madeto either indicate
or record a zero-balance condition.

(b) On an automatic-indicating scale or balance
indicator, provision shall be made to indicate or
record an out-of-balance condition on both sides of
zero.

() A zero-badance condition may be indicated by other
than a continuous digital zero indication, provided
that an effective automatic means is provided to
inhibit a weighing operation or to return to a
continuous digita indication whenthe scaeisinan
out-of-balance condition.

(Added 1987)

(Amended 1987, 1993)

S.1.1.1. Digital Indicating Elements. -
(a) A digital zeroindication shall represent a balance

condition that is within +% the value of the scale
division.
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(b) A digital indicating device shall either
automatically maintain a "center-of-zero" condition

to £ scale division or less, or have an auxiliary or
supplemental "center-of-zero" indicator that defines
a zero-balance condition to #/1 of a scale division or
less.

[Nonretroactive as of January 1, 1993.]

(Amended 1992)

S.1.1.2. No-Load Reference Value. - On asingle
draft manually operated receiving hopper scae
installed below grade, used to receive grain, and
utilizing a no-load reference value, provision shall be
made to indicate and record the no-load reference
value prior to the gross load value.

(Added 1983)

S.1.2. Value of Scale Division Units. - Except for
batching scales and weighing systems used exclusively
for weighing in predetermined amounts, the value of a
scale division "d" expressed in a unit of weight shall be
equal to:

(@ 1,2,or5;0r
(b) adecimal multiple or submultiple of 1, 2, or 5;
(c) abinary submultiple of a specific unit of weight.

Examples: scale divisions may be 0.01, 0.02, 0.05; 0.1,
0.2, or 0.5; 1, 2, or 5; 10, 20, 50, or 100; or, scale
divisions may be 1/2, 1/4, 1/8, 1/16, etc.
[Nonretroactive as of January 1, 1986.]

S.1.2.1. Weight Units. - Except for postal scales, a
digital-indicating scale shall indicate weight values
using only a single unit of measure. Weight values
shall be presented in a decimal format with the value
of the scale division expressed as 1, 2, or 5, or a
decimal multiple or submultiple of 1, 2, or 5.
[Nonretroactive and enforceable as of January 1,
1989.]

(Added 1987)

S.1.2.2. Verification Scale Interval. -

S.1.22.1. Class| and Il Scales and Dynamic

Monorail Scales. If e# d, the verification scale

interval "¢e" shall be determined by the expression:
d<e<i10d
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If the displayed division (d) is less than the
verification division (€), then the verification division
shall be less than or equal to 10 times the displayed
division.

The value of e must satisfy the relationship, e =10 of
the unit of measure, where k being a positive or
negative whole number or zero. This requirement
does not apply to a Class | device with d < 1 mg
wheree=1mg. If e # d, the value of "d" shall be a
decimal submultiple of "e," and the ratio shall not be
more than 10:1. If e # d, and both "€" and "d" are
continuously displayed during normal operation, then
"d" shall be differentiated from "€" by size, shape,
color, etc. throughout the range of weights displayed
as"d."

(Added 1999)

S.1.2.2.2. Class|ll and Illl. The value of "€" is
specified by the manufacturer as marked on the
device. Except for dynamic monorail scales, "e" must
be lessthan or equal to "d."

(Added 1999)

S.1.3. Graduations.

S.1.3.1. Length. - Graduations shall be so varied in
length that they may be conveniently read.

S.1.3.2. Width. - In any series of graduations, the
width of a graduation shall in no case be greater than
the width of the clear space between graduations. The
width of main graduations shall be not more than 50
percent greater than the width of subordinate
graduations. Graduations shall be not less than
0.2 mm (0.008 in) wide.

S.1.3.3. Clear Space Between Graduations. - The
clear space between graduations shall be not less than
0.5 mm (0.02 in) for graduations representing money
values, and not less than 0.75 mm (0.03 in) for other
graduations. If the graduations are not parallel, the
measurement shall be made:

(@ aongtheline of relative movement between the
graduations at the end of the indicator, or

(b) if the indicator is continuous, at the point of
widest separation of the graduations.

S.1.4. Indicators.

S.1.4.1. Symmetry. - Theindex of an indicator shall
be of the same shape as the graduations, at least
throughout that portion of its length associated with
the graduations.

S.1.4.2. Length. - The index of an indicator shall
reach to the finest graduations with which it is used,
unless the indicator and the graduations are in the
same plane, in which case, the distance between the
end of the indicator and the ends of the graduations,
measured aong the line of the graduations, shall be
not more than 1.0 mm (0.04 in).

S.1.4.3. Width. - The width of the index of an
indicator in relation to the series of graduations with
which it isused shall be not greater than:

() thewidth of the narrowest graduation,
[ Nonretroactive as of January 1, 2002]

(b) the width of the clear space between weight
graduations, and

(c) three-fourths of the width of the clear space
between money value graduations.

When the index of an indicator extends along the
entire length of a graduation, that portion of the index
of the indicator that may be brought into coincidence
with the graduation shall be of the same width
throughout the length of the index that coincides with
the graduation.

S.1.4.4. Clearance. - The clearance between the
index of an indicator and the graduations shall in no
case be more than 1.5 mm (0.06 in).

S.1.4.5. Parallax. - Parallax effects shall be reduced
to the practicable minimum.

S.1.5. Weighbeams.

S.1.5.1. Normal Balance Position. - The normal
balance position of the weighbeam of a beam scale
shall be horizontal.

S.1.5.2. Travel. - The weighbeam of a beam scale
shall have equal travel above and below the
horizontal. The total travel of the weighbeam of a
beam scale in a trig loop or between other limiting
stops near the weighbeam tip shall be not lessthan the
minimum travel shown in Tables 1M and 1. When



such limiting stops are not provided, the total travel
at the weighbeam tip shall be not less than
8 percent of the distance from weighbeam fulcrum
to the weighbeam tip.
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S.1.5.5. Capacity. - On an automatic-indicating scale
having anominal capacity of 15 kg (30 Ib) or lessand
used for direct salesto retail customers:

(@) the capacity of any weighbeam bar shall be a

Table 1IM.
Minimum Travel of Weighbeam of Beam Scale
Between Limiting Stops

multiple of the reading-face capacity,

(b) each bar shall be subdivided throughout or shall
be subdivided into notched intervals, each equal

Distance from weighbeam Minimum travel between
fulcrum to limiting stops limiting stops
(centimeters) (millimeter)
30o0r less 10
30+ to 50, inclusive 13
50+ to 100, inclusive 18
Over 100 23

Table 1.
Minimum Travel of Weighbeam of Beam Scale
Between Limiting Stops

to the reading-face capacity; and

(c) thevalueof any turnover poise shall be equal to
the reading-face capacity.

S.1.5.6. Poise Stop. - Except on a steelyard with no
zero graduation, a shoulder or stop shall be provided
on each weighbeam bar to prevent a poise from
traveling and remaining back of the zero graduation.

S.1.6. Poises.

S.1.6.1. General. - No part of apoise shall be readily
detachable. A locking screw shall be perpendicular to
the longitudinal axis of the weighbeam and shall not
be removable. Except on a steelyard with no zero
graduation, a poise shall not be readily removable

Distance from weighbeam Minimum travel between
fulcrum to limiting stops limiting stops
(inches) (inch)
12 or less 0.4
12+ to 20, inclusive 0.5
20+ t0 40, inclusive 0.7
Over 40 0.9

from aweighbeam. The knife edge of a hanging poise
shall be hard and sharp and so constructed as to allow
the poise to swing freely on the bearing surfacesin the
weighbeam notches.

S.1.6.2. AdjustingMaterial. - The adjusting material

S.1.5.3. Subdivision. - A subdivided weighbeam bar
shall be subdivided by scale division graduations,
notches, or a combination of both. Graduations on a
particular bar shall be of uniform width and per-
pendicular to the top edge of the bar. Notches on a
particular bar shall be uniform in shape and
dimensions and perpendicular to the face of the bar.
When a combination of graduations and notches is
employed, the graduations shall be positioned in
relation to the notches to indicate notch values clearly
and accurately.

S.1.5.4. Readability. - A subdivided weighbeam bar
shall be so subdivided and marked, and aweighbeam
poise shall be so constructed, that the weight corre-
sponding to any normal poise position can easily and
accurately be read directly from the beam, whether or
not provision is made for the optional recording of
representations of weight.

in a poise shall be securely enclosed and firmly fixed
in position; if softer than brass, it shal not be in
contact with the weighbeam.

S.1.6.3. Pawl. - A poise, other than a hanging poise,
on a notched weighbeam bar shall have a paw! that
will seat the poise in adefinite and correct position in
any notch, wherever in the notch the pawl is placed,
and hold it there firmly and without appreciable
movement. The dimension of thetip of the pawl that
istransverseto thelongitudina axis of the weighbeam
shall be at least equal to the corresponding dimension
of the notches.

S.1.6.4. Reading Edge or Indicator. - The reading
edge or indicator of a poise shall be sharply defined,
and areading edge shall be parallel to the graduations
on the weighbeam.

S.1.7. Capacity Indication, Weight Ranges, and Unit
Weights. -
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(@ Gross Capacity. An indicating or recording
element shall not display nor record any values
when the total platform load (not counting the
initial dead load that has been canceled by an initia
zero-setting mechanism) isin excess of 105 percent
of scale capacity.

(b) Capacity Indication. Electronic computing scales
(excluding postal scales and weight classifiers)
shall neither display nor record a gross or net
weight in excess of scale capacity plus 9d.

Thetotal value of weight ranges and of unit weightsin
effect or in place at any time shall automaticaly be
accounted for on the reading face and on any recorded
representation.

This requirement does not apply to: (1) single-revolution
dia scales, (2) multi-revolution dial scales not equipped
with unit weights, (3) scales equipped with two or more
weighbeams, nor (4) devicesthat indicate mathematically
derived totalized values.

[ Nonretroactive as of January 1, 1993.]

(Amended 1990, 1992, and 1995)

S.1.8. Computing Scales.

S.1.8.1.M. Money-Value Graduations, Metric Unit
Prices. - The vaue of the graduated intervals
representing money values on a computing scale with
analog indications shall not exceed:

(@ 1centatall unit pricesof 55 cents per kilogram
and less;

(b) 2 cents at unit prices of 56 cents per kilogram
through $2.75 per kilogram (specia graduations
defining 5-cent intervals may be employed but
not in the spaces between regular graduations);

(c) 5 cents at unit prices of $2.76 per kilogram
through $7.50 per kilogram; or

(d) 10 centsat unit prices above $7.50 per kilogram.

Value figures and graduations shall not be duplicated
in any column or row on the graduated chart. (See
aso S.1.8.2)

S.1.8.1. Money-Value Graduations, Inch-Pound
Unit Prices. - The value of the graduated intervals
representing money values on a computing scale with
analog indications shall not exceed:

(@ 1 centatall unit prices of 25 cents per pound
and less;

(b) 2 cents at unit prices of 26 cents per pound
through $1.25 per pound (special graduations
defining 5-cent intervals may be employed but
not in the spaces between regular graduations);

(c) 5centsat unit prices of $1.26 per pound through
$3.40 per pound; or

(d) 10 centsat unit prices above $3.40 per pound.

Value figures and graduations shall not be duplicated
in any column or row on the graduated chart. (See
alsn S.1.8.2)

S.1.8.2. Money-Value Computation. - A computing
scale with analog quantity indications used in retail
trade may compute and present digital money values
to the nearest quantity graduation when the value of
the minimum graduated interval is0.005 kg (0.01 Ib)
or less. (Also see Sec. 1.10; G-S.5.5.)

S.183. Customer’s Indications. - Weight
indications shall be shown on the customer’s side of
computing scales when these are used for direct sales
to retail customers. Computing scales equipped on the
operator's side with digital indications, such asthe net
weight, unit price, or total price, shall be similarly
equipped on the customer’'s side. Unit price displays
visible to the customer shall be in terms of single
whole units of weight and not in common or decimal
fractions of the unit. Scalesindicating in metric units
may indicate price per 100 grams.

(Amended 1985 and 1995)

S.1.83.1. Scales that will function as either a
normal round off scale or as a weight classifier
shall be provided with a sealable means for
selecting the mode of operation and shall have a
clear indication (annunciator), adjacent to the
weight display on both the operator's and
customer’s side whenever the scale is operating as
aweight classifier.

[ Nonretroactive as of January 1, 2001.]

(Added 1999)

S.1.8.4. Recorded Representations, Point-of-Sale
Systems. - The sales information recorded by cash
registers when interfaced with a weighing element
shall contain the following information for items
weighed at the checkout stand:



(@ thenet weight,*

(o) theunit price,*

(c) thetotal price, and

(d) the product class or, in a system equipped with
price look-up capability, the product name or
code number.

S.1.9. Prepackaging Scales.

S19.1. Value of the Scale Division. - On a
prepackaging scale, the vaue of the intervals
representing weight values shall be uniform
throughout the entire reading face. The recorded
weight values shall be identical with those on the
indicator.

S.1.9.2. Label Printer. - A prepackaging scale or a
device that produces a printed ticket to be used asthe
label for a package shall print all values digitally and
of such size, style of type, and color asto be clear and
conspicuous on the label.

S.1.10. Adjustable Components. - An adjustable
component such as a pendulum, spring, or potentiometer
shall be held securely in adjustment and, except for a
zero-load balance mechanism, shall be located within the
housing of the element.

(Added 1986)

S.1.11. Provision for Sealing.

(@) Except on Class | scales, provision shall be made
for applying a security seal in a manner that
requires the security seal to be broken before an
adjustment can be made to any component
affecting the performance of an electronic device.
[ Nonretroactive as of January 1, 1979.]

(b) Except on Class| scales, a device shall be designed
with provision(s) for applying a security seal that

L Weight values shall beidentified by kilogram, kg, grams,
g, ounces, oz, pound, Ib, or the sign "#" For devices
interfaced with scales indicating in metric units, the unit
price may be expressed in price per 100 grams.

(Amended 1995)

must be broken, or for using other approved means
of providing security (e.g., data change audit trail
available at the time of inspection), before any
change that detrimentally affects the metrological
integrity of the device can be made to any
€l ectronic mechanism.
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[ Nonretroactive as of January 1, 1990]

(c) Except on Class | scales, audit trails shall use
the format set forth in Table S1.11.
[ Nonretroactive as of January 1, 1995]

A device may be fitted with an automatic or a semi-
automatic calibration mechanism. This mechanism shall
beincorporated inside the device. After sealing, neither
the mechanism nor the calibration process shall facilitate
fraud. (Amended 1989, 1991, 1993)

S.1.12. Manual GrossWeight Entries. - A device shall
accept an entry of a manual gross weight value only
when the scale is at gross load zero and the scale
indication is at zero in the gross weight display mode.
Recorded manual weight entries, except those on labels
generated for packages of standard weights, shall
identify the weight value as a manual weight entry by
one of the following terms. "Manual Weight," "Manual
WL, or "MAN WT." The use of a symbol to identify
multiple manual weight entries on a single document is
permitted, provided that the symbol is defined on the
same page on which the manual weight entries appear
and the definition of the symbol is automatically printed
by the recording element as part of the document.

[ Nonretroactive as of January 1, 1993.]

(Added 1992)

S.1.13. Vehicle On-Board Weighing Systems: Vehicle
in Mation. - When the vehicleisin motion, avehicle on-
board weighing system shall either:

(@) beaccurate; or

(b) inhibit the weighing operation.
(Added 1993)

S.2. Design of Balance, Tare, Level, Damping, and
Arresting M echanisms.

S.2.1. Zero-Load Adjustment.

S.2.1.1. General. - A scae shall be equipped with
means by which the zero-load balance may be
adjusted. Any loose material used for this purpose
shall be enclosed so that it cannot shift in position and
alter the balance condition of the scale.

S.2.1.2. Scales used in Direct Sales. - A manual
zero-setting mechanism (except on adigital scale with
an anal og zero-adjustment mechanism with arange of
not greater than one scale division) shall be operable
or accessible only by a tool outside of and entirely
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separate from this mechanism, or it shall be @
enclosed in a cabinet. Except on Class | or 1l

for bench, counter, and livestock scales. 0.6
scaledivision;

scales, a balance bal shal ether meet this

requirement or not itself be rotatable.

(b) for vehicle, axle-load, and railway track scales:
3.0 scaledivisions; and

A semiautomatic zero-setting mechanism shall be

operable or accessible only by a tool outside of and (©
separate from this mechanism or it shall be enclosed
in a cabinet, or it shall be operable only when the

indication is stable within:

(8 plus or minus 3 scale divisions for scales of
more than 2000 kg (5000 Ib) capacity in service
prior to January 1, 1981, and for all axle load,

railway track, and vehicle scales; or

(b) plus or minus 1 scale division for al other

scales.

S.2.1.3. Scales Equipped with an Automatic Zero-
Setting Mechanism. - Under normal operating
conditions the maximum load that can be "rezeroed,"
when either placed on or removed from the platform

all at once, shall be:

for all other scales: 1.0 scaledivision.
[Nonretroactive and  enforceable as  of
January 1, 1981.]

S.2.1.3.1. Automatic Zero-Setting Mechanism on
Class|Il L Devices- Class |1 L devices equipped
with automatic zero setting mechanisms shall be
designed with a sealable means to allow the
automatic zero setting to be disabled during the
inspection and test of the device.

[ Nonretroactive as of January 1, 2001]

(Added 1999)

S.2.1.4. Monorail Scales. - On astatic monorail scale
equipped with digital indications, means shall be
provided for setting the zero-load balance to within
0.02 percent of scale capacity. On a dynamic
monorail weighing system, means shall be provided to
automatically maintain these conditions.

Table S.1.11. Categories of Device and Methods of Sealing

Categories of Device

Method of Sealing

Category 1. No remote configuration
capability.

Seal by physical seal or two event counters. one for calibration
parameters and one for configuration parameters.

Category 2: Remote configuration capability,
but accessis controlled by physical hardware.

Device shall clearly indicate that it isin the
remote configuration mode and record such
message if capable of printing in this mode.

The hardware enabling access for remote communication must
be at the device and sealed using a physical seal or two event
counters: one for calibration parameters and one for
configuration parameters.

Category 3: Remote configuration capability
access may be unlimited or controlled through
a software switch (e.g., password).

An event logger isrequired in the device; it must include an
event counter (000 to 999), the parameter ID, the date and time
of the change, and the new value of the parameter. A printed
copy of the information must be available through the device or
through another on-site device. The event logger shall have a
capacity to retain records equal to ten times the number of
sealable parameters in the device, but not more than 1000
recordsarerequired. (Note: Does not require 1000 changes to
be stored for each parameter.)

[Nonretroactive as of January 1, 1995]
(Table added 1993)
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(Amended 1999)

S.2.1.5. Initial Zero-Setting M echanism. -
(@) Scaesof accuracy classes|, I, and 1l may be
equipped with an initial zero-setting device.

(b) Aninitial zero-setting mechanism shall not zero
aload in excess of 20 percent of the maximum
capacity of the scale unless tests show that the
scale meets al applicable tolerances for any
amount of initial load compensated by this
device within the specified range.

(Added 1990)

S.2.1.6. Combined Zero-Tare (“0/T”) Key. -
Scales not intended to be used in direct sales
applications may be equipped with a combined zero
and tare function key, provided that the device is
clearly marked as to how the key functions. The
device must also be clearly marked on or adjacent to
the weight display with the statement “Not for Direct
Sales.”

(Added 1998)

S.2.2. Balance Indicator. - On a balance indicator
consisting of two indicating edges, lines, or points, the
ends of the indicators shall be sharply defined. When the
scale is in balance, the ends shall be separated by not
more than 1.0 mm (0.04 in).

S221. Dairy-Product Test, Grain-Test,
Prescription, and Class| and Il Scales. - Except on
digital indicating devices, a dairy-product-test, grain-
test, prescription, or Class | or Il scae shall be
equipped with a balance indicator. If an indicator and
a graduated scale are not in the same plane, the
clearance between the indicator and the graduations
shall be not more than 1.0 mm (0.04 in).

S.2.2.2. Equal-Arm Scale. - An equal-arm scale shall
be equipped with a balance indicator. If theindicator
and balance graduation are not in the same plane, the
clearance between the indicator and the balance
graduation shall be not more than 1.0 mm (0.04 in).
[ Nonretroactive as of January 1, 1989.]

(Added 1988)

S.2.3. Tare - On any scale (except a monorail scale
equipped with digital indications), the value of the tare
division shall be equal to the value of the scale division.*
The tare mechanism shall operate only in a backward
direction (that is, in adirection of underregistration) with
respect to the zero-load balance condition of the scale.

2.20. Scales

A device designed to automatically clear any tare value
shall also be designed to prevent the automatic clearing
of tare until a complete transaction has been indicated.*
(Amended 1985)

[Note: On a computing scale, this requires the input of
aunit price, the display of the unit price, and a computed
positive total price at a readable equilibrium. Other
devices require a complete weighing operation,
including tare, net, and gross weight determination.] *
[*Nonretroactive as of January 1, 1983.]

S.2.3.1. Monorail Scales Equipped with Digital
Indications. - On a static monorail weighing system
equipped with digital indications, means shall be
provided for setting any tare value of less than 5
percent of the scale capacity to within 0.02 percent of
scale capacity. On a dynamic monorail weighing
system, means shall be provided to automatically
maintain this condition.

(Amended 1999)

S.2.4. Level-Indicating Means. - Except for portable
wheel-load weighers and portable axle-load scales, a
portable scale shall be equipped with level-indicating
means if its weighing performance is changed by an
amount greater than the appropriate acceptance tolerance
when it is moved from alevel position and rebalanced in
aposition that is out of level in any upright direction by
5 percent (approximately 3 degrees). The level-indicating
means shall be readable without removing any scale parts
requiring atool.

[Thisrequirement is nonretroactive and enforceable as
of January 1, 1986, for prescription, jewelers, and
dairy-product-test scales and scales marked | and 11.]

[Note: Portable wheel-load weighers and portable axle-
load scales shall be accurate when placed out of level up
to and including 5 percent (approximately 3 degrees).]
(Amended 1991)

S.2.4.1. VehicleOn-Board Weighing Systems. - A
vehicle on-board weighing system shall operate within
tolerance when the weighing system is out of level up
to 3 degrees or 5 percent. If the accuracy of the
systemis affected by out-of-level conditions normal to
the use of the device, the system shall be equipped
with an out-of-level sensor that inhibits the weighing
operation when the system is out of level to the extent
that the accuracy limits are exceeded.

(Added 1992)
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S.2.5. Damping Means. - An automatic-indicating scae
and a balance indicator shall be equipped with effective
means to damp oscillations and to bring the indicating
elements quickly to rest.

S.25.1. Digital Indicating Elements. - Digital
indi cating elements equi pped with recording elements
shall be equipped with effective means to permit the
recording of weight values only when theindication is
stable within:

(& plus or minus 3 scale divisions for scales of
more than 2000 kg (5000 Ib) capacity in service
prior to January 1, 1981, hopper (other than
grain hopper) scales with a capacity exceeding
22 000 kg (50 000 Ib), and for al vehicle, axle
load, livestock, and railway track scales;

(b) plus or minus 1 scale division for al other
scales.

The values recorded shall be within applicable
tolerances.
(Amended 1995)

S.25.2. Jeweers, Prescription, and Class | and
Class|| Scales. - A jewelers, prescription, Class|, or
Class Il scale shall be equipped with appropriate
means for arresting the oscillation of the mechanism.

S.3. Design of L oad-Receiving Elements.

S.3.1. Travd of Pansof Equal-Arm Scale. - Thetravel
between limiting stops of the pans of a nonautomatic-
indicating equal-arm scale not equipped with a balance
indicator shall be not less than the minimum travel
shown in Table 2M and 2.

S.3.2. Drainage. - A load-receiving element intended to
receive wet commodities shall be so constructed as to
drain effectively.

2-10

Table 2M.
Minimum Travel of Pans of
Nonautomatic Indicating Equal-Arm Scale
Without Balance Indicator

Nominal capacity Minimum
travel of pans
(kilograms) (millimeters)
2o0rless 9
2+to5inclusive 13
5+1t0 12, inclusive 19
Over 12 25

Table 2.
Minimum Travel of Pans of
Nonautomatic Indicating Equal-Arm Scale
Without Balance Indicator

Nominal capacity Minimum
travel of pans
(pounds) (inch)
4orless 0.35
4+ 10 12, inclusive 0.5
12+ to 26, inclusive 0.75
Over 26 1.0

S.3.3. Scoop Counterbalance. - A scoop on a scale
used for direct sales to retail customers shall not be
counterbalanced by aremovable weight. A permanently
attached scoop-counterbalance shall indicate clearly on
both the operator's and customer’s sides of the scale
whether it is positioned for the scoop to be on or off the
scale.

S.4. Design of Weighing Elements.

S.4.1. Antifriction Means. - Frictional effects shall be
reduced to a minimum by suitable antifriction elements.
Opposing surfaces and points shall be properly shaped,
finished, and hardened. A platform scale having aframe
around the platform shall be equipped with means to
prevent interference between platform and frame.

S.4.2. Adjustable Components. - An adjustable
component such as a nose-iron or potentiometer shall be
held securely in adjustment. The position of anose-iron
on a scale of more than 1000-kg (2000-1b) capacity, as



determined by the factory adjustment, shall be
accurately, clearly, and permanently defined.
(Amended 1986)

S.4.3. Multiple L oad-Receiving Elements. - Except for
mechanical bench and counter scales, a scale with a
single indicating or recording element, or acombination
indicating-recording element, that is coupled to two or
more |oad-receiving elements with independent weighing
systems, shall be provided with means to prohibit the
activation of any load-receiving element (or elements)
not in use, and shall be provided with automatic meansto
indicate clearly and definitely which load-receiving
element (or elements) isin use.

S.5. Design of Weighing Devices, Accuracy Class.

S.5.1. Designation of Accuracy Class. - Weighing
devices are divided into accuracy classes and shall be
designated asl, II, I11, 111 L, or 1111.

[ Nonretroactive as of January 1, 1986.]

S.5.2. Parametersfor Accuracy Class. - The accuracy
class of a weighing device is designated by the manufac-
turer and shall comply with parameters shown in
Table 3.

[ Nonretroactive as of January 1, 1986.]

S5.3. Multi-Interval and Multiple Range Scales,
Division Value. - On amulti-interva scale and multiple
range scale, the value of "€" shall be equd to the value of
"d."?  (Added 1986) (Amended 1995)

S.5.4. Relationship of Load Cell Verification I nterval
Value to the Scale Division. - The relationship of the
value for the load cell verification scale interval, v, to
the scaledivision, d, for a specific scale installation shall
be:

(a) where N is the number of load cells in the scale for
scales without lever systems:

o

2

2 See Footnote 1 to Table 3 Parameters for Accuracy
Classes
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and,

(b) for scaleswith lever systems:

d
YN x (scale multiple)

Vmin -

[ Nonretroactive as of January 1, 1994.]

[Note: When the value of the scale division, d, is different than
the verification scale division, e, for the scale, the value of e
must be used in the formulae above.]

This requirement does not apply to complete scales and
weighing elements which satisfy the following criteria:

(1) The device has been evaluated for compliance with
T.N.8.1. Temperature under the  National Type
Evaluation Program (NTEP);

(2) The device has received an NTEP Certificate of
Conformance; and

(3) The device must be equipped with an automatic
zero-setting mechanism which cannot be made
inoperative in the normal weighing mode. (A test mode
which permits the disabling of the automatic zero-setting
mechanism is permissible, provided the scale cannot
function normally while in this mode.)

(Added 1993) (Amended 1996)

S.6. Marking Requirements. [Seealso G-S.1., G-S4.,
G-S6.,G-S.7.,,G-UR.2.1.1,, and UR.3.4.1]

S.6.1. Nominal Capacity; Vehicle, Axle-Load, and
Livestock Scales. - For all vehicle, axle-load, and
livestock scales, the marked nominal capacity shall not
exceed the concentrated load capacity (CLC) times the
quantity of the number of sectionsin the scale minus 0.5.

As a formula, thisis stated as:
nominal capacity < CLC x (N - 0.5)
where N = the number of sectionsin the scale.
(SeeN.1.3.4.and T.N.3.1)
[ Nonretroactive as of January 1, 1989.]

[Note: When the device is used in a combination railway
track and vehicle weighing application, the above formula
shall apply only to the vehicle scale application.]

(Added 1988) (Amended 1999)

S.6.2. Location Of Marking I nformation. - Scales that
are not permanently attached to an indicating element,
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and for which the load-receiving element is the only
part of the weighing/load-receiving element visible
after installation, may have the marking information
required in G-S.1. of the General Code and S.6. of the
Scales Code located in an areathat is accessible only
through the use of a tool; provided that the
information is easily accessible (e.g., the information
may appear on the junction box under an access
plate). Theidentification information for these scales
shall be located on the weighbridge (load-receiving
element) near the point where the signal leaves the
weighing element or benesth the nearest access cover.
(Added 1989)

S.6.3. Scales, Main Elements, and Components of
Scalesor Weighing Systems. - Scales, main elements of
scales when not contained in a single enclosure for the
entire scale, load cells for which Certificates of
Conformance (CC) have been issued under the National
Type Evauation Program, and other equipment
necessary to a weighing system, but having no
metrological effect on the weighing system, shall be
marked as specified in Table S.6.3.a. and explained in
the accompanying notes (Table S.6.3.b.)

(Added 1990)

S.6.4. Railway Track Scales. - A railway track scale
shall be marked with the maximum capacity of each
section of the load-receiving element of the scale. Such
marking shall be accurately and conspicuously presented
on, or adjacent to, the identification or nomenclature
plate that is attached to the indicating element of the
scale. The nominal capacity of a scale with more than
two sections shall not exceed twice its rated section
capacity. The nominal capacity of a two-section scale
shall not exceed its rated section capacity.

[ Nonretroactive as of January 1, 2002]

(Amended 1988 and 2001)

N. Notes

N.1. Test Procedures.

N.1.1. Increasing-Load Test. - The increasing-load test
shall be conducted on al scales with the test loads
approximately centered on the load-receiving element of
the scale, except on a scale having a nominal capacity
greater than the total available known test load. When
the total test load is less than the nominal capacity, the
test load is used to greatest advantage by concentrating it,
within prescribed load limits, over the man load
supports of the scale.
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N.1.2. Decreasing-Load Test (Automatic Indicating
Scales). - The decreasing-load test shall be conducted
with the test load approximately centered on the load-
receiving element of the scale.

N.1.2.1. ScalesMarked I, I1, 111, or I111. - Except
for portable wheel load weighers, decreasing-load
tests shall be conducted on scales marked 1, 11, 111 or

[111 and with n equal to or greater than 1000 with test
loads equal to the maximum test load at each tolerance
value. For example, on aClass || scale, at test loads
equal to 4000d, 2000d, and 500d; for scales with n
less than 1000, the test load shall be equal to one-half
of the maximum load applied in the increasing-load
test. (See Table6) (Amended 1998)

N.1.2.2. All Other Scales. - On al other scales,
except for portable wheel load weighers, the decreas-
ing-load test shall be conducted with atest load equal
to one-half of the maximum load applied in the
increasing-load test. (Amended 1998)

N.1.3. Shift Test.

N.1.3.1. Bench or Counter Scales. - A shift test
shall be conducted with a half-capacity test load
centered successively at four points equidistant
between the center and the front, left, back, and right
edges of the load-receiving element.

N.1.3.2. Dairy-Product-Test Scales. - A shift test
shall be conducted with a test load of 18 grams
successively positioned at al points on which aweight
might reasonably be placed in the course of normal
use of the scale.

N.1.3.3. Equal-Arm Scales. - A shift test shall be
conducted with a half-capacity test |oad positioned on
each pan as prescribed in N.1.3.1. Anequal test load
shall be centered on the other pan.

N.1.3.4. Vehicle Scales, Axle-Load Scales, and
Livestock Scales With More Than Two Sections. -
At least one shift test shall be conducted with a
minimum test load of 12.5% of scale capacity and may
be performed anywhere on the load-receiving e ement
using the prescribed test patterns and maximum test
loads specified below. (Two-section livestock scales
shall be tested consistent with N.1.3.8.) (A mended
1991 and
2000)
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Table 3
Parameters for Accuracy Classes
Number of scale*
Value of the verification divisions (n)
Class scale division (d or &)
Minimum Maximum
S Units
I equal to or greater than 1 mg 50 000 --
I 1to 50 mg, inclusive 100 100 000
equal to or greater than 100 mg 5000 100 000
12 0.1to 2 g, inclusive 100 10 000
equal to or greater than5g 500 10 000
T equal to or greater than 2 kg 2000 10 000
il equal to or greater than5g 100 1200
INCH-POUND Units

" 0.0002 Ib to 0.005 Ib, inclusive 100 10 000
0.005 0zt0 0.125 oz, inclusive 100 10 000
equal to or greater than 0.01 Ib 500 10 000
equal to or greater than 0.25 oz 500 10 000
e equal to or greater than 5 Ib 2000 10000
(il greater than 0.01 Ib 100 1200
greater than 0.25 oz 100 1200

'For Class | and Il devices equipped with auxiliary reading means (i.e., arider, a vernier, or a least significant decimal
differentiated by size, shape, or color), the value of the verification scale division “e” is the value of the scale division

immediately preceding the auxiliary means.
2 A scale marked “For prescription weighing only” may have a scale division not less than 0.01 g. (Added 1986)

3 The value of a scale division for crane and hopper (other than grain hopper) scales shall be not less than 0.2 kg
The minimum number of scale divisions shall be not less than 1 000.

“On a multiple range or multi-interval scale the number of divisions for each range independently shall not exceed the
maximum specified for the accuracy class. The number of scale divisions, n, for each weighing range is determined by
dividing the scale capacity for each range by the verification scale division, e, for each range. On a scale system with
multiple load receiving elements and multiple indications, each element considered shall not independently exceed the
maximum specified for the accuracy class. If the system has a summing indicator, the n . for the summed indication
shall not exceed the maximum specified for the accuracy class.

(0.5 Ib).

[Nonretroactive as of January 1, 1986.] (Amended 1986, 1987, 1997, 1998, and 1999) (Footnote 4 Added 1997)

(Footnote 1 Amended 1999)
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For applicable notes, see Table S.6.3.b.

(Added 1990) (Amended 1992, 1999, 2000, and 2001) (Added Footnotel 2001)

"Weighing/load receiving elements and indicators which are in the same housing or which are permanently attached will
generally appear on the same CC. If not in the same housing, elements shall be hard wired together or sealed with a
physical seal or an electronic link. This requirement does not apply to peripheral equipment that has no input or effect

on device calibrations or configurations.
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Table S.6.3.a
Marking Requirements
Weighing Weighing, Indicating Weighing and
Equipment Iqaq- element not |oad-receiving
receiving, permanently element not Other
and attached to permanently Load cell ioment
indicating weighing and attached to with CC eq“ép 1en
ToBe element in load-receiving indicating 11) or (f(‘)’)'ce
; same housing element or element or
Marked With or covered on covered by a covered by a
the same CC* separate CC separate CC
Manufacturer's 1D (D X X X X X
Model Designation and Prefix (1) X X X X X
Serial Number and Prefix (2 X X X X X (16)
Accuracy Class (17) X X (8) X(19) X
Nominal Capacity (3)(18)(20) X X X
Value of Scale Division, "d"(3) X X
Vaueof "e" (4 X X
Temperature Limits (5) X X X X
Concentrated Load Capacity X x (9)
(CLC) (12)(20)
Special Application (13) X X X
Maximum Number of Scale X (8) X(19) X
Divisions (n,,) (6)
Minimum Verification Scale X(19)
Division (e,,)
"S' or"M" (7) X
Direction of Loading (15) X
Minimum Dead L oad X
Maximum Capacity X
Safe Load Limit X
Load Cell Verification X
Interval (V) (21)
Section Capacity (14)(20) X X
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Table S.6.3.b. NotesFor Table S.6.3.a.

Manufacturer’s identification and model
designation and model designation prefix*.
*[ Nonretroactive as of January 1, 2003.]
(Seedso G-S.1.) [ Prefix lettering may be
initial capitals, all capitalsor all lower
case]

(Amended 2000)

Serial number [ Nonretroactive as of
January 1, 1968] and prefix
[Nonretroactive as of January 1, 1986].
(Seedso G-S.1)

The nominal capacity and value of the scale
division shall be shown together (e.g.,

50 000 x 5 kg, 100 000 x 10 Ib, 15 x 0.005
kg, or 30 x 0.01 Ib) adjacent to the weight
display when the nominal capacity and
value of the scale division are not
immediately apparent. Each scale division
value or weight unit shall be marked on
multiple range or multi-interval scales.
[Nonretroactive as of January 1, 1983]

Required only if different from"d."
[Nonretroactive as of January 1, 1986]

Required only on Class 11, 111 L, and I111
devicesif the temperature range on the
NTEP CCisnarrower then and within

-10 Ct040 T (14 Fto 104 F). 10.

[Nonretroactive as of January 1, 1986]

This value may be stated on load cellsin

units of 1000; e.g., n: 10is 10 000 11

divisions. [Nonretroactive as of January 1,
1988]

Denotes compliance for single or multiple

load cell applications. It is acceptable to

use a load cell with the “S” or Single Cell
designation in multiple load cell
applications as long as all other parameters

meet applicable requirements. A load cell
with the “M” or Multiple Cell designation
can be used only in multiple load cell
applications.

[Nonretroactive as of January 1, 1988]
(Amended 1999)

An indicating element not permanently
attached to a weighing element shall be
clearly and permanently marked with the
accuracy Class of I, II, lll, I L, or Illl, as
appropriate, and the maximum number of
scale divisions, p, , for which the
indicator complies with the applicable
requirement. Indicating elements that
qualify for use in both Class Ill and Il L
applications may be marked IlI/Ill L and
shall be marked with the maximum
number of scale divisions for which the
device complies with the applicable
requirements for each accuracy class.
[Nonretroactive as of January 1, 1988.]

For vehicle, axle-load, and livestock scales
only. The CLC shall be added to the load-
receiving element of any such scale not
previously marked at the time of
modification. [Nonretroactive as of
January 1, 1989.]

Necessary to the weighing system but
having no metrological effect, e.g.,
auxiliary remote display, keyboard, etc.

The markings may be either on the load
cell or in an accompanying document;
except that, if an accompanying document
is provided, the serial number shall
appear both on the load cell and in the
document. [Nonretroactive as of January
1, 1988] The manufacturer's name or
trademark, the model designation, and
identifying symbols for the model and
serial numbers as required by paragraph
G.-S.1.shall also be marked both on the
load cell and in any accompanying
document. [Nonretroactive as of January
1,1991]
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Table S.6.3.b. NotesFor Table S.6.3.a. (Continued)

12.

13.

14.

15.

16.

17.

18.

Required on the indicating element and the
load-receiving element of vehicle, axleload,
and livestock scales. Quch marking shall be
identified as "concentrated load capacity”

or by the abbreviation "CLC" .*
[*Nonretroactive as of January 1, 1989]

A scale designed for a special application
rather than general use shall be
conspicuously marked with suitable words
visible to the operator and customer
restricting its use to that application, e.g.,
postal scale, prepack scale, weight
classifier, etc.* When a scaleisinstalled
with an operational counting feature, the
scale shall be marked on both the operator

and customer side with the statement " The 19.

counting feature is not legal for trade."
[*Nonretroactive as of January 1, 1986]

(Amended 1994) 20.

Required on the indicating element of
railway track scales only. When marked on
vehicle, axle-load, and livestock scales
manufactured before January 1, 1989, it may
be used asthe CLC.

Required if the direction of loading the load
cell isnot obvious. [Nonretroactive as of

January 1, 1988] 21.

Serial number [ Nonretroactive as of
January 1, 1968] and prefix

[ Nonretroactive as of January 1, 1986].
(Seedso G-S.1.) Modules without
"intelligence” on amodular system (e.g.,
printer, keyboard module, cash drawer, and
secondary display in a point-of-sale system)
are not required to have serial numbers.

The accuracy Class of a device shall be
marked on the device with the appropriate
designation asl, II, I, I11 L, or Illl.

[ Nonretroactive as of January 1, 1986.]

The nominal capacity shall be conspicuously
marked as follows:

(8) on any scale equipped with unit weights
or weight ranges;

(b) on any scale with which counterpoise
or equal-arm weights are intended to be
used;

(c) on any automatic-indicating or
recording scale so constructed that the
capacity of the indicating or recording
element, or elements, is not immediately
apparent;

(d) on any scale with anominal capacity
less than the sum of the reading elements;
and

(e) ontheload-receiving element (weigh-
bridge) of vehicle, axle-load, and livestock
scales.*

[*Nonretroactive as of January 1, 1989]

Nonretroactive as of January 1, 1988.
(Amended 1992)

Combination vehicle/railway track scales
must be marked with both the nominal
capacity and CLC for vehicle weighing
and the nominal capacity and section
capacity for railway weighing. All other
requirements relating to these markings
will apply. [ Nonretroactive as of

January 1, 2000]

(Added 1999)

The value of the load cell verification
interval (v, must be stated in mass units.
In addition to this information, a device
may be marked with supplemental
representations of v,

[Nonretroactive January 1, 2001]

(Added 1999)
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(@) Prescribed Test Pattern. The normal prescribed
test pattern shall be an areaof 1.2 m (4 ft) in length
and 3.0 m (10 ft) in width or the width of the scale
platform, whichever isless. Multipletest patterns
may be utilized when loaded in accordance with
Paragraph (b).

(Part (a) Amended 1997 and 2001)

(b) Maximum Loading. When loading the scale
for testing, one side of the test pattern shall be
loaded to no more than half of the concentrated
load capacity or test load before loading the
other side. The area covered by the test load
may be lessthan 1.2 m (4 ft) x the width of the
scale; for test patterns less than 1.2 m (4 ft) in
length the maximum loading shall meet the
formula: [(wheel base of test cart or length of
test load divided by 48 in) x 0.9 x CLC]. The
maximum test load applied to each test pattern
shall not exceed the concentrated |oad capacity
of the scale. When the test pattern exceeds 1.2
m (4 ft), the maximum test |oad applied shall not
exceed the concentrated load capacity times the
largest “r” factor in Table UR.3.2.1. for the
length of the area covered by the test load. For
weighing elements installed prior to January 1,
1989, the rated section capacity may be
substituted for concentrated load capacity to
determine maximum loadingAn example of a
possible test pattern is shown below:

4' 4' 4' 4' 4'
Section Midway Section Midway  Section
1 between 2 between 3
sections sections
land 2 2and 3

(Part (b) Amended 1997)

(c) Multiple Pattern Loading. To test to the nominal
capacity, multiple patterns may be simultaneously
loaded in a manner consistent with the method of
use.

(d) Other Designs. Special design scales and those
that are wider than 3.7 m (12 ft) shall be tested in a
manner consistent with the method of use but
following the principles described above.
(Amended 1988)

N.1.3.5. Railway Track Scales Weighing
Individual Carsin Single Drafts. A shift test shall

be conducted with at least two different test loads, if
available, distributed over, to the right and left of,
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each pair of main levers or other weighing elements
supporting each section of the scale.

N.1.3.6. Monorail Scales, Static Test. A shift test

shall be conducted with atest load equal to the largest

load that can be anticipated to be weighed in agiven
installation, but never less than one-haf scale
capacity. The load shall be placed successively on the
right end, the left end, and the center of the live rail.
(Added 1985)

N.1.3.6.1. Dynamic M onor ail Weighing Systems.

Dynamic tests with livestock carcasses should be

conducted to duplicate actual use conditions. No

less than 20 test loads using carcasses or portions

of carcasses of the type normally weighed should

be used in the dynamic test; two additional test

loads may be included in the test run for usein the

event that one or two test loads are rendered

unusable during the dynamic test. Prior to starting

the dynamic test, the test carcasses must be

positioned far enough ahead of the scale so that

their swaying motion settlesto duplicate the normal

sway of a continuously running plant chain. If the

plant conveyer chain does not space or prevent the
carcasses from touching one another, dynamic tests
should not be conducted until this condition has
been corrected.

All carcasses shall be individually weighed
statically on either the same scale being tested
dynamically or another monorail scale with the
same or smaller divisions and in close proximity.
(The scale selected for weighing the carcasses shall
first be tested statically with test weights.)

If the scale being tested is used for weighing
freshly slaughtered animals, (often referred to as a
"hot scale"), care must be taken to get a static
weighment as quickly as possible before or
following the dynamic weighment to avoid loss due
to shrink. If multiple dynamic tests are conducted
using the same carcasses, static weights should be
obtained before and after multiple dynamic tests. If
the carcass changes weight between static tests, the
amount of weight change should be taken into
account, or the carcass should be disregarded for
tolerance purposes.

(Note: For a dynamic monorail test, the reference
scale shall comply with the principles in the
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Fundamental Considerations Paragraph 3.2.
Tolerances for Standards.)
(Added 1996) (Amended 1999)

N.1.3.7. Vehicle On-Board Weighing Systems. -
The shift test for a vehicle on-board weighing system
shall be conducted in a manner consistent with its
normal use. For systems that weigh as part of the
lifting cycle, the center of gravity of the load may be
shifted in the vertical direction aswell asfrom sideto
side. In other cases, the center of gravity may be
moved to the extremes of the |oad-receiving element
using loads of a magnitude that reflect normal use
(i.e., the load for the shift test may exceed one-half
scale capacity), and may, in some cases, be equal to
the capacity of the scale. The shift test may be
conducted when the weighing system is out of level to
the extent that the weighing system remains
operational.

(Added 1992)

N.1.3.8. All Other Scales Except Crane Scales,
Hanging Scales, Hopper Scales, Wheel-Load
Weighers, and Portable Axle-Load Weighers. - A
shift test shall be conducted with a half-capacity test
load centered, as nearly as possible, successively at
the center of each quarter of the load-receiving
element, or with a quarter-capacity test load centered,
as nearly as possible, successively over each main
load support.

(Amended 1987)

N.1.4. Sensitivity Test. - A sensitivity test shall be
conducted on nonautomatic-indicating (weighbeam)
scales only, with the weighing device in equilibrium at
zero-load and at maximum test load. The test shall be
conducted by increasing or decreasing thetest load in an
amount equal to the applicable value specified in T.2. or
T.N.6.

N.1.5. Discrimination Test. - A discrimination test shall
be conducted on all automatic indicating scaleswith the
weighing device in equilibrium at zero load and at
maximum test load, and under controlled conditionsin
which environmental factors are reduced to the extent
that they will not affect the results obtained.

[ Nonretroactive as of January 1, 1986.]

(Added 1985)

N.1.5.1. Digital Device. - On adigital device, this
test is conducted from just below the lower edge of
the zone of uncertainty for increasing load tests, or
from just above the upper edge of the zone of
uncertainty for decreasing-load tests.

2-18

N.1.6. RFI Susceptibility Tests, Field Evaluation. -
An RFI test shall be conducted at a given installation
when the presence of RFI has been verified and charac-
terized if those conditions are considered "usua and cus-
tomary."

(Added 1986)

N.1.7. Ratio Test. - A ratio test shall be conducted on
all scales employing counterpoise weights and on
nonautomati c-indicating equal-arm scales.

N.1.8. Material Tests. - A material test shall be
conducted on al customer-operated bulk weighing
systems for recycled materials using bulk material for
which the device is used. Insert into the device, in a
normal manner, severa accurately pre-weighed samples
(free of foreign materia) in varying amounts
approximating average drafts.

N.1.9. Zero-Load Balance Change. - A zero-load
balance change test shall be conducted on all scales after
the removal of any test load. The zero-load balance
should not change by more than the minimum tolerance
applicable. (Also see G-UR.4.2.) (Renumbered 1988)

N.2. Verification (Testing) Standards. - Field standard
weights used in verifying weighing devices shall comply
with requirements of NIST Handbook 105-1 (Class F) or
the tolerances expressed in Fundamental Considerations,
paragraph 3.2. (i.e., one-third of the smallest tolerance
applied). (Amended 1986)

N.3. Minimum Test Weights and Test Loads*. - The
minimum test weights and test loads for in-service tests
(except railway track scales) are shown in Table 4. [See
Table4 for *.]

(Added 1984, Amended 1988)

N.3.1. Minimum Test-Weight Load and
Recommended Strain-Load Test for Railway Track
Scales.  (Amended 1990)

N.3.1.1. Approval. - The test-weight load shall be
not less than 35 000 kg (80 000 Ib). A strain-load test
conducted up to the used capacity of the weighing
system isrecommended. (Added 1990)

N.3.1.2. Interim Approval. - A test-weight load of
not less than 13 500 kg (30 000 Ib) and a strain-load
test up to at least 25 percent of scale capacity may be
used to return a scale into service following repairs.
(Added 1990)
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Table4.
Minimum Test Weightsand Test L oads®
minimums
Device capacity (in terms of device capacity) (where practicable)
Test weights (greater of) Test loads’
0to 150 kg 100%
(0to 3001b)
151 to 1 500 kg 25% or 150 kg (300 Ib) 7504 ) i )
(301 to 3000 1b) 0 Test weights to dia face capac ty,
1 000d, or test load to used capacity, if
1501 to 20 000 kg o o greater than minimums specified
(3001 0 40 000 Ib) 12.5% or 500 kg (1 000 Ib) 50%
. During initial verification, a scae
20001 kg+ 12.5% or 5 000 kg (10 000 |b) 25043 should be tested to capaci ty.
(40001 Ib+)

LIf the amount of test weight in Table 4 combined with the load on the scale would result in an unsafe condition, then
the appropriate load will be determined by the official with statutory authority.

2Theterm "test load" means the sum of the combination of field standard test weights and any other applied load used
in the conduct of a test using substitution test methods. Not more than three substitutions shall be used during
substitution testing, after which the tolerances for strain load tests shall be applied to each set of test loads.

3 The scale shall be tested from zero to at least 12.5% of scale capacity using known test weights and then to at least 25%
of scale capacity using either a substitution or strain load test that utilizes known test weights of at least 12.5% of scale
capacity. Whenever practical, astrain load test should be conducted to the used capacity of the scale. When astrain load
test is conducted, the tolerance applies only to the known test 1oad.

(Amended 1988, 1989, 1994)

Note: The length of time the scale may be used
following an interim test is at the discretion of the
official with statutory authority.

(Added 1990)

N.3.1.3. Enforcement Action for Inaccuracy. - To
take enforcement action on a scale that isfound to be
inaccurate, a minimum test load of 13 500 kg
(30000 Ib) must be used. (Added 1990)

N.4. Coupled-in-Motion Railroad Weighing Systems®

N.4.1. Weighing Systems Used to Weigh Trains of
Less Than 10 Cars. - These weighing systems shall be
tested using a consecutive-car test train consisting of the
number of cars weighed in the normal operation run over
the weighing system a minimum of five times in each
mode of operation following the fina calibration.
(Added 1990; Amended 1992)

N.4.2. Weighing Systems Placed in Service Prior to
January 1, 1991, and Used to Weigh Trains of 10 or
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More Cars. - The minimum test train shall be a
consecutive-car test train of no lessthan 10 cars run over
the scale a minimum of five times in each mode of
operation following final calibration.

(Added 1990; Amended 1992)

N.4.3. Weighing Systems Placed in Service on or
After January 1, 1991, and Used to Weigh Trains of
10or MoreCars. -

(8 These weighing systems shall be tested using a
consecutive-car test train of no lessthan 10 carsrun
over the scale a minimum of five times in each
mode of operation following final calibration; or

(b) if the official with statutory authority determinesit
necessary, the As Used Test Procedures outlined in
N.4.3.1. shall be used.

(Added 1990; Amended 1992)

N.4.3.1. As Used Test Procedures - A weighing
system shall be tested in a manner that represents the
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normal method of operation and length(s) of trains
normally weighed. The weighing systems may be
tested using either:

(1) a consecutive-car test train of a length typical of

train(s) normally weighed; or

(2) a distributed-car test train of a length typical of

train(s) normally weighed.

However, a consecutive-car test train of a shorter
length may be used provided that initial verification
test results for the shorter consecutive-car test train
agree with the test results for the distributed-car or
full-length consecutive-car test train as specified in
N.4.3.1.1.

The official with statutory authority shall be
responsible for determining the minimum test train
length to be used on subsequent tests.

(Added 1990; Amended 1992)

N.4.3.1.1 Initial Verification. - Initia
verification tests should be performed on any new
weighing system and whenever either the track
structure or the operating procedure changes. If a
consecutive-car test train of length shorter than
trains normaly weighed is to be used for
subsequent verification, the shorter consecutive-car
test train results shall be compared either to a
distributed-car or to a consecutive-car test train of
length(s) typical of train(s) normally weighed.

The difference between the totd train weight of the
train(s) representing the norma method of
operation and the weight of the shorter consecutive-
car test train shall not exceed 0.15 percent. If the
difference in test results exceeds 0.15 percent, the
length of the shorter consecutive-car test train shall
be increased until agreement within 0.15 percent is
achieved. Any adjustmentsto the weighing system
based upon the use of a shorter consecutive-car test
train shall be offset to correct the bias that was
observed between the full-length train test and the
shorter consecutive-car test train.

(Added 1990; Amended 1992, 1993)

N.4.3.1.2. Subsequent Verification. - The test
train may consist of either a consecutive-car test
train with alength not less than that used in initia
verification, or a distributed-car test train repre-
senting the number of cars used in the normal
operation.

(Added 1990)

N.4.3.1.3. Distributed Car Test Trains. -

(8 Thelength of thetrain shall betypical of trains
that are normally weighed.

(b) The reference weight cars shall be split into
three groups, each group consisting of 10 carsor 10
percent of the train length, whichever isless.
(Amended 1991)

(c) Thetest groups shall be placed near the front,
around the middle, and near the end of the train.

(d) Following the final adjustment, the distributed-
car test train shall be run over the scale at least
three times or shall produce 50 weight values,
whichever is greater.

(e) The weighing system shall be tested in each
mode of operation.
(Added 1990; Amended 1992)

N.4.3.1.4. Consecutive-Car Test Trains. -

(& A consecutive-car test train shall consist of at
least 10 cars.

(b) If the consecutive-car test train consists of
between 10 carsand 20 cars, inclusive, it shdl
be run over the scale aminimum of five times
in each mode of operation following the fina
calibration.

(c) If the consecutive-car test train consists of
more than 20 cars, it shall be run over the
scale aminimum of threetimesin each mode
of operation.

(Added 1990; Amended 1992)

N.5. Uncoupled-in-Motion Railroad Weighing System. -
An uncoupled-in-motion scale shall be tested statically
before being tested in motion by passing railroad reference
weight cars over the scale. When an uncoupled-in-mation

3A test weight car that is representative of one of the types of cars railroad weighing system is tested, the car speed and the
typically weighed on the scale under test may be used wherever direction of travel shall be the same aswhen the scaleisin
reference weight cars are specified. normal use. The minimum in-motion test shall be three

reference weight cars passed over the scale three times.
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The cars shall be selected to cover the range of weights that
are normally weighed on the system and to reflect the types
of cars normally weighed.

(Added 1993)

N.6. Nominal Capacity of Prescription Scales. - The
nominal capacity of a prescription scale shal be assumed to
be 1/2 apothecary ounce, unless otherwise marked.
(Applicable only to scales not marked with an accuracy
class.)

T. Tolerances Applicableto Devices
not Marked I, [, 111, 111 L, or 1111

T.1. Tolerance Values.

T.1.1. General. - The tolerances applicable to devices
not marked with an accuracy class shal have the
tolerances applied as specified in Table T.1.1.
(Amended 1990)

T.1.2. Postal and Parcel Post Scales. - The tolerances
for postal and parcel post scalesaregivenin Table T.1.1.
and Table 5.

(Amended 1990)

T.2. Sensitivity Requirement (SR)

T.2.1. Application. - The sensitivity requirement (SR)
is applicable to all nonautomatic-indicating scales not
marked I, I1, 111, 111 L, or I1l1, and is the same whether
acceptance or maintenance tol erances apply.

T.22. General. - Except for scales specified in
paragraphs T.2.3. through T.2.8.: 2d, 0.2 percent of the
scale capacity, or 40 |b, whichever isleast.

T.2.3. Prescription Scales. 6 mg (0.1 grain).
T.2.4. Jewelers Scales.

T.2.4.1. With One-Half Ounce Capacity or Less. 6
mg (0.1 grain).

T.2.4.2. With More Than One-Half Ounce Capacity.
1d or 0.05 percent of the scale capacity, whichever is
less.

T.2.5. Dairy-Product-Test Scales

T.2.5.1. Used in Determining Butterfat Content. 32
mg (0.5 grain).

T.2.5.2. Used in Determining Moisture Content. - 19
mg (0.3 grain).
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T.2.6. Grain Test Scales. The sensitivity shall be as
stated in T.N.6.
(Amended 1987)

T.2.7. Vehicle, Axle-Load, Livestock, and Animal
Scales.

T.2.7.1. Equipped With Balance Indicators. 1d.

T.2.7.2. Not Equipped With Balance Indicators. 2d
or 0.2 percent of the scale capacity, whichever isless.

T.2.8. Railway Track Scales. 3d or 100 Ib, whichever
isless.

T.3. Sensitivity Requirement, Equilibrium Change
Required.

The minimum change in equilibrium with test loads equal to
the values specified in T.2. shall be asfollows:

(8 Scae With a Trig Loop but Without a Balance
Indicator. - The position of rest of the weighbeam
shall change from the center of the trig loop to the top
or bottom, as the case may be.

(b) Scale With a Single Balance Indicator and Having a
Nomina Capacity of Less Than 250 kg (500 Ib). - The
position of rest of the indicator shall change 1.0 mm
(0.04 in) or one division on the graduated scale,
whichever is greater.

(c) ScaleWith aSingle Balance Indicator and Having a
Nomina Capacity of 250 kg (500 Ib) or Gregter. - The
position of rest of the indicator shall change 6.4
mm (0.25 in) or one division on the graduated scale or
the width of the central target area, whichever is
greater. However, the indicator on a batching scale
shall change 3.2 mm (0.125 in) or one division on the
graduated scale, whichever is greater.

(d) Scale With Two Opposite-Moving Balance Indica
tors. - The position of rest of the two indicators
moving in opposite directions shall change 1.0 mm
(0.04 in) with respect to each other.

(e) Scale With Neither a Trig Loop nor a Baance
Indicator. - The position of rest of the weighbeam or
lever system shall change from the horizontal, or
midway between limiting stops, to either limit of
motion.

T.4. Radio Frequency Interference (RFI) and Other
Electromagnetic Interference Susceptibility. - The
difference between the weight indication with the
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disturbance and the weight indication without the
disturbance, shall not exceed one scale division (d) or the
equipment shall:

(& blank theindication, or

(b) provide an error message, or
(¢) theindicator shall be so completely unstable that it
could not be interpreted, or transmitted into memory
or to a recording element, as a correct measurement
value. (Added 1986)

T.5. Operating Temperature. - Anindicating or recording
element shall not display or record any usable values until
the operating temperature necessary for accurate weighing
and a stable zero-balance condition has been attained.
[Nonretroactive and effective January 1, 1981.]

(Added 1986)

T.N. Tolerances Applicable to Devices
Marked I, [, 111,111 L, & III.

T.N.1. Principles.

T.N.1.1. Design. - Thetolerance for aweighing device
is a performance requirement independent of the design
principle used.

T.N.1.2. Accuracy Classes. - Weighing devices are
divided into accuracy classes according to the number of
scaledivisions (n) and the value of the scae division (d).

T.N.1.3. Scale Division. - The tolerance for aweighing
device isrelated to the value of the scale division (d) or
the value of the verification scale division (€) and is
generally expressed interms of d or e.

T.N.2. Tolerance Application.

T.N.2.1. General. - The tolerance values are positive
(+) and negative (-) with the weighing device adjusted to
zero a no load. When tareisin use, the tolerance values
are applied from the tare zero reference; the tolerance
values apply to certified test loads only.

T.N.2.2. Type Evaluation Examinations. - For type
evaluation examinations, the tolerance values apply to
increasing and decreasing load tests within the tempera-
ture, power supply, and barometric pressure limits
specified in T.N.8.

T.N.2.3. Subsequent Verification Examinations. - For
subsequent verification examinations, the tolerance
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values apply regardiess of theinfluence factorsin effect
at the time of the conduct of the examination. (Also see
G-N.2)

T.N.24. Multi-Interval and Multiple Range
(Variable Division-Value) Scales . - For multi-interval
and multiple range scales, the tolerance val ues are based
on the value of the scale division of therangein use.

T.N.25. Ratio Tests. - For ratio tests, the tolerance
values are 0.75 of the applicable tolerances.

T.N.3. Tolerance Values.

T.N.3.1. Maintenance Tolerance Values. - The
mai ntenance tolerance values are as specified in Table 6.

T.N.3.2. Acceptance Tolerance Values. - The
acceptance tolerance vaues shall be one-haf the
maintenance tolerance values.

T.N.3.3. Wheel-Load Weighers and Portable
Axle-Load Weighers of Class Il1l. - The tolerance
values are two times the values specified in T.N.3.1. and
T.N.3.2. (Amended 1986)

T.N.34. Crane and Hopper (Other than Grain
Hopper) Scales. - The maintenance and acceptance
tolerances shall be as specified in T.N.3.1. and T.N.3.2.
for Class 111 L, except that the tolerance for crane and
construction materials hopper scales shall not be less
than 1d or 0.1 percent of the scale capacity, whichever is
less.  (Amended 1986)

T.N.3.5. Separate Main Elements: L oad
Transmitting Element, Indicating Element, Etc. - If a
main element separate from a weighing device is
submitted for type evaluation, the tolerance for the
element is 0.7 that for the complete weighing device.
This fraction includes the tolerance attributable to the
testing devices used.

T.N.3.6. Coupled-In-Motion Railroad Weighing
Systems. - The maintenance and acceptance tolerance
values for the group of weight values appropriate to the
application must satisfy the following conditions:
(Amended 1990 and 1992)
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TableT.1.1. Tolerancesfor Unmarked Scales

. . ] Decreasing Load Other Applicable
Type of Device Subcategory Min. Tol. Accept. Tol. Maint. Tol. Multiplier® Requirements
Vehicle, axle-load, livestock, railway ¥m1211T'|’}1N34 5
track (weighing statically), crane, and ClassIll L, T.N.3.1 (Table 6) and T.N.3.2. 1.0 T.N.4.3., T-N.4l4”
hopper (other than grain hopper) TN.5. T.N72.
. n < 10 000 Classlll, T.N.3.1. (Table 6) and T.N.3.2.
Grain test scales n> 10 000 Class|l, T.N.3.L (Table 6) and T.N.3.2. 10
Railway track scalesweighing in T.N.3.6. except that for T.N.3.6.2. (), no single error shall exceed 10
motion four times the maintenance tolerance. )
Monorail Scales, In-Motion T.N.3.8. 1.0
g:gr;n:;;?%aat?egu' k-Weighing + 5% of applied material test load. 10
. ecy Average error on 10 or more test load2.5%. '
Materials
Wheel-load weighers and portable . Tested individually or Q.Sd or 50 Ib, 1% of test load 206 of test load i5
axle-load scales in pafrs whichever is grealer
Prescription scales 0.1 grain (6 mg) 0.1% of test logd 0.1% of test load 15
Graduated 0.5d
Jewelers' scales Sensitivity or. 0.05% of testlogd  0.05% of test loag 15
Ungraduated smallest weight,
whichever is less
— y Loads <18 g 0.2 grain 0.2 grain 0.2 grain
Dairy-product-test scale 18 g load 0.2 grain 0.3 grain 0.5 grain 1.5
. 15 grain, 1 g, .
Postal and parcel post scales Loads < 2 Ib 15 grain, 1 g, 1/32 o, 1/32 0z, 0.03 0z, br 15 grain, 1 g, 1/32 ¢z,
Designed/used to weigh 0.03 0z, or 0.002 Ib 0.002 Ib 0.03 0z, or 0.002 Ib 15
loads < 2 |
oads b Loads> 2 Ib Table 5 Table 5 Table 5
Other postal and parcel post scales Table 5 Table 5 Table 5 15
0.5d or 0.05% of T.N.2.5., T.N.4.1.,
n > 5000 scale capacity, 0.05% of test load  0.1% of test load 15 T.N.4.2.,,T.N4
whichever is less T.N.5., T.N.7.2.
All other scales TN2. TN3.
n < 5000 Class Ill, T.N.3.1., Table 6 and T.N.3.2. 1.0 T.N.4.1.,T.N.4.2,)
T.N.4.3., T.N.5,,

1
2
3

The decreasing load test applies only to automatic indicating scales.
If marked and tested as a pair, the tolerance shall be applied to the sum of the indications.
The decreasing load test does not apply to portable wheel load weighers.

2-23

(Table Added 1990; Amendd®d8p2 an



2.20. Scales

Tableb.
Maintenance and Acceptance Tolerancesfor Unmarked
Postal and Parcel Post Scales
Scae Test Maintenance Acceptance
capacity loads tolerance tolerance
&) )
(Ib) (Ib) (02) (Ib) (02) (Ib)
0to 4, in- 0to 1, inclusive 1/32 0.002 1/32 0.002
clusive*
over 1 1/8 0.008 1/16 0.004
over 4* 0to 7, inclusive 3/16 0.012 3/16 0.012
7+ to 24, inclusive 3/8 0.024 3/16 0.012
24+ to 30, inclusive 1/2 0.030 1/4 0.015
over 30 0.1% of Test Load 0.05% of Test Load
*See Table T.1.1. for scales designed and/or used to weigh loads less than 2 Ib.

Table6.
Maintenance Tolerances
(All valuesin thistable arein scale divisions)
Tolerance in scale divisions
1 2 3 5
Class Test Load

I 0- 50000 50001 - 200 000 200001 +
I 0- 5000 5001 - 20000 20001 +
" 0- 500 501 - 2000 2001 - 4000 4001 +
" 0- 50 51- 200 201 - 400 401 +
I L 0- 500 501 - 1000 (Add 1d for each additional 500d or fraction thereof)

T.N.3.6.1. - For any group of weight values, the
difference in the sum of the individual in-motion car
weights of the group as compared to the sum of the
individual static weights shall not exceed
0.2 percent.

(Amended 1990)

T.N.3.6.2. - If a weighing system is used to weigh

trains of five or more cars, and if the individual car
weights are used, any single weight value within the
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group must meet the following criteria:

(&) no single error may exceed three times the
static maintenance tolerance;

(b) not more than 5 percent of the errors may
exceed two times the static maintenance
tolerance; and



(©) not more than 35 percent of the errors may
exceed the static maintenance tolerance.
(Amended 1990 and 1992)

T.N.3.6.3. - For any group of weight values wherein
the sole purpose is to determine the sum of the
group, T.N.3.6.1. alone applies. (Amended 1990)

T.N.3.6.4. - For aweighing system used to weigh
trains of less than five cars, no single car weight
within the group may exceed the static maintenance
tolerance. (Amended 1990 and 1992)

T.N.3.7. Uncoupled-in-Motion Railroad Weighing
Systems. - The maintenance and acceptance tolerance
values for any single weighment within a group of
non-interactive (i.e., uncoupled) loads, the weighment
error shall not exceed the static maintenance tolerance.
(Amended 1992)

T.N.3.8. Dynamic Monorail Weighing System. -
Acceptance tolerance shall be the same as the
maintenance tolerance shown in Table 6. On a
dynamic test of 20 or more individual test loads, 10
percent of the individual test loads may be in error,
each not to exceed two times the tolerance. The error
onthetotal of theindividual test loads shall not exceed
+ 0.2 percent. (See also Note in N.1.3.6.Fpr
equipment undergoing type evaluation, a tolerance
equal to one-half the maintenance tolerance values
shown in Table 6 shall apply.

[ Nonretroactive January 1, 2002]

(Added 1986) (Amended 1999 and 2001)

T.N.3.9. Materials Test on Customer-Operated
Bulk  Weighing Systems for  Recycled
Materials. - The maintenance and acceptance tolerance
shall be £ 5 percent of the applied materials test load
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combination, and equipped with component parts such

as unit weights, weighbeam and weights, or multiple
weighbeams that can be used in combination to
indicate a weight, the difference in the weight value
indications of any load shall not be greater than the
absolute value of the applicable tolerance for that load,
and shall be within tolerance limits.

(Amended 1986)

T.N.4.3. Single Indicating Element/Multiple
Indications. - In the case of an analog indicating
element equipped with two or more indicating means
within the same element, the difference in the weight
indications for any load other than zero shall not be
greater than one-half the value of the scale division (d)
and be within tolerance limits.

(Amended 1986)

T.N.4.4. Shift or Section Tests. - The range of the
results obtained during the conduct of a shift test or a
section test shall not exceed the absolute value of the
maintenance tolerance applicable and each test result
shall be within applicable tolerances.

(Added 1986)

T.N.45. Time Dependence. - At constant test
conditions, the indication 20 seconds after the
application of a load and the indication after 1 hour
shall not differ by more than:

(&) one-half of the absolute value of the applicable
tolerance for the applied load for class Il L
devices; and

(b) the absolute value of the applicable tolerance for
the applied load for all other devices.
(Amended 1989)

except that the average error on 10 or more test
materials test loads shall not exceed * 2.5 percent.
(Added 1986)

T.N.5. Repeatability. - The results obtained from several
weighings of the same load under reasonably static test
conditions shall agree within the absolute value of the
maintenance tolerance for that load, and shall be within
T.N.4. Agreement of Indications. applicable tolerances.

T.N.4.1L Multiple  Indicating/Recording T.N.6. Sensitivity. - This section is applicable to all
Elements. - In the case of a scale or weighing system  nonautomatic-indicating scales marked I, II, lll, lll L, or
equipped with more than one indicating element or lll.

indicating element and recording element combination,
where the indicators or indicator/recorder combination
are intended to be used independently of one another,

T.N.6.1. Test Load.

tolerances shall be applied independently to each
indicator or indicator/recorder combination.
(Amended 1986)

T.N.4.2. Single Indicating/Recording Element. - In

the case of a scale or weighing system with a single
indicating element or an indicating/recording element
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(@) The test load for sensitivity for nonautomatic-
indicating vehicle, axle-load, livestock, and
animal scales shall be 1d for scales equipped with
balance indicators, and 2d or 0.2 percent of the
scale capacity, whichever is less, for scales not
equipped with balance indicators.
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(b) For al other nonautomatic-indicating scales, the
test load for sengitivity shall be 1d at zero and 2d
at maximum test load.

T.N.6.2. Minimum Change of Indications. - The
addition or removal of the test load for sensitivity shall
cause a minimum permanent change as follows:

(@ for ascale with trig loop but without a balance
indicator, the position of the weighbeam shall
change from the center to the outer limit of the
trig loop;

(b) for ascalewith balance indicator, the position of
the indicator shall change one division on the
graduated scale, the width of the central target
area, or the applicable value as shown below,
whichever is greater:

Scaleof Class| or I1: 1 mm (0.04 in),

Scale of Class Il or Il with a maximum
capacity of 30kg (701b) or less: 2 mm (0.08 in),
Scale of Class !, I11 L, or 1l with amaximum

capacity of more than 30 kg (70 Ib): 5 mm

0.20in);
(c) for a scae without a trig loop or balance
indicator, the position of rest of the weighbeam or
lever system shall change from the horizontal or
midway between limiting stops to either limit of
motion.
(Amended 1987)

T.N.7. Discrimination.

T.N.71. Analog Automatic Indicating (i.e,
Weighing Device With Dial, Drum, Fan, Etc.). - A
test load equivalent to 1.4d shall cause achangeinthe
indication of at least 1.0d. (SeeN.1.5.)

T.N.7.2. Digital Automatic Indicating. - A test load
equivalent to 1.4d shall cause a change in theindicated
or recorded value of at least 2.0d. This requires the
zone of uncertainty to be not greater than three-tenths
of the value of the scale division. (SeeN.1.5.1)

T.N.8. Influence Factors. - The following factors are
applicable to tests conducted under controlled conditions
only, provided that:

@

(b)

types of devices approved prior to January 1, 1986,
and manufactured prior to January 1, 1988, need not
meet the requirements of this section, and

new types of devices submitted for approval after
January 1, 1986, shall comply with the requirements
of this section, and
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(c) al devices manufactured after January 1, 1988, shall

comply with the requirements of this section.

(Amended 1985)

T.N.8.1. Temperature. - Devices shal satisfy the
tolerance requirements under the following temperature
conditions:

T.N.8.11 If not specified in the operating
instructions for Class| or |1 scales, or if not marked
on the devicefor Class I, Il L, or Il scales, the
temperature limits shall be:

-10 °Ct040 °C (14 °Fto 104 °F)

T.N.8.1.2. If temperature limits are specified for the
device, the range shall be at least that specified in
Table T.N.8.1.2.

Table T.N.8.1.2.
Class Temperature Range
I 5°C(9°F)
Il 15°C (27 °F)
L, &I 30 °C (54 °F)

T.N.8.1.3. Temperature Effect on Zero-Load
Balance. - The zero-load indication shall not vary
by more than:

(@) three divisions per 5 °C (9 °F) change in
temperature for Class I11 L devices; or

(b) one division per 5 °C (9 °F) change in
temperature for all other devices.
(Amended 1990)

T.N.8.1.4. Operating Temperature. - Except for
Class | and Il devices, an indicating or recording
element shall not display nor record any usable
values until the operating temperature necessary for
accurate weighing and a stable zero balance condi-
tion have been attained.

T.N.8.2. Barometric Pressure. - Except for Class |
scales, the zero indication shall not vary by more than
one scale division for a change in barometric pressure
of 1 kPa over the total barometric pressure range of
95 kPato 105 kPa (28 into 31 in of Hg).
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T.N.8.3. Electric Power Supply. capacity, number of scale divisions, value of the scale

division or verification scale division, minimum capacity,

T.N.8.3.1. Power Supply, Voltage and and computing capability.*
Frequency.
UR.1.1. General.
(8 Weighing devices that operate using
aternating current must perform within the (@) For devices marked with a class designation, the

conditions defined in paragraphs T.N.3.
through T.N.7., inclusive, over the line voltage
range of 100 V to 130 V or 200 V to 250 V
rms as appropriate, and over the frequency
range of 59.5 Hz to 60.5 Hz.
(b) Battery operated instruments shall not indicate
nor record values outside the applicable
tolerance limits when battery power output is
excessive or deficient.

T.N.8.3.2. Power Interruption. - A power
interruption shall not cause an indicating or
recording element to display or record any values
outside the applicable tolerance limits.

T.N.9. Radio Frequency Interference (RFI) and
Other Electromagnetic Interference Susceptibility.
- The difference between the weight indication due to
the disturbance and the weight indication without the
disturbance shall not exceed one scale division (d); or
the equipment shall:

(a) blank the indication, or

(b)

provide an error message, or
(c) the indication shall be so completely unstable
that it cannot be interpreted, or transmitted into
memory or to a recording element, as a correct
measurement value.

The tolerance in T.N.9. is to be applied
independently of other tolerances. For example, if
indications are at allowable basic tolerance error
limits when the disturbance occurs, then it is
acceptable for the indication to exceed the applicable
basic tolerances during the disturbance. [Editors'
Note: Following the 1997 NCWM Annual Meeting,
the text in this paragraph was revised with
concurrence of the S&T Committee to clarify its
application. ]

(Amended 1997)

UR. User Requirements

typical class or type of device for particular
weighing applicationsis shown in Table 7a.
(b) For devices not marked with a class designation,
Table 7b applies.

UR.1.2. Grain Hopper Scales. - The minimum
number of scale divisionsfor aClass |11 Hopper Scale
used for weighing grain shall be 2000.

UR.1.3. Value of the Indicated and Recorded Scale
Division. - The value of the scale division as recorded
shall be the same as the division value indicated.

[ Nonretroactive as of January 1, 1986]

(Added 1995) (Amended 1999)

UR.1.3.1. Exceptions. - The provisions of
UR.1.3.Value of the Indicated and Recorded Scale
Division shall not apply to:

(a) Class| scales, or

(b) Dynamic monorail weighing systems when the
value of disless than the value of e.

[ Nonretroactive as of January 1, 1986.]

(Added 1999)

UR.14. Grain-Test Scales: Value of the Scale
Divisions. - The scale division for grain-test scales
shall not exceed 0.2 g for loads through 500 g, and
shall not exceed 1 g for loads above 500 g through
1000 g.

(Added 1992)

UR.1.5. Recording Element, Class |11 L Railway
Track Scales. - Classlll L Railway Track Scales must
be equipped with a recording eement.
[ Nonretroactive as of January 1, 1996.]

(Added 1995)

UR.2. Installation Requirements.

4 Purchasers and users of scales such as railway

track, hopper, and vehicle scales should be aware
of possible additional requirements for the design
and installation of such devices.

(Footnote Added 1995)

UR.1. Selection Requirements. - Equipment shall be
suitable for the service in which it is used with respect to
elements of its design, including but not limited to, its
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Table 7a.
Typical Classor Type of Device for Weighing Operations

Class Weighing Application or Scale Type

I Precision laboratory weighing

Il Laboratory weighing, precious metals and gem weighing, grain test scales

11 All commercial weighing not otherwise specified, grain test scales, retail precious metals and
semi-precious gem weighing, animal scales, postal scales, scales used to determine laundry
charges, and vehicle on-board weighing systems

1L Vehicle, axle-load, livestock, railway track scales, crane, hopper (other than grain hopper) scales,

and vehicle on-board weighing systems

111 Wheel-load weighers and portable axle-load weighers used for highway weight enforcement

Note: A scale with ahigher accuracy class than that specified as "typical” may be used.

(Amended 1985, 1986, 1987, 1988, 1992, and 1995)

Table 7b.
Applicable to Devices not Marked With a Class Designation

Scale Type or Design Maximum Value of d
Retail Food Scales, 50-Ib capacity and less 1 ounce
Animal Scales 1 pound
Grain Hopper Scales

Capacity up to and incl. 50 000 Ib
Capacity over 50 000 Ib

10 pounds (not greater than 0.05 % of capacity)
20 pounds

Crane Scales

not greater than 0.2 % of capacity

Vehicle and Axle-Load Scales Used in Combination

Capacity up to and including 200 000 Ib 20 pounds

Capacity over 200 000 Ib 50 pounds
Railway Track Scales

With weighbeam 20 pounds

Automatic indicating 100 pounds

Scales with capacities greater than 500 Ib except otherwise
specified

0.1 % capacity (but not greater than 50 Ib)

Wheel-Load Weighers

0.25 % capacity (but not greater than 50 |b)

Note: For scales not specified in thistable, G-UR.1.1. and UR.1. apply.

(Added 1985) (Amended 1989)
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2.20. Scales

UR.2.1. Supports. - A scale that is portable and
that is being used on a counter, table, or the floor
shall be so positioned that it is firmly and securely
supported.

UR.2.2. Suspension of Hanging Scale. - A hanging
scale shall be freely suspended from a fixed support
whenin use.

UR.2.3. Protection From Environmental Factors. -
The indicating elements, the lever system or load cells,
and the load-receiving element of a permanently
installed scale, and the indicating elements of a scale
not intended to be permanently installed, shall be
adequately protected from environmental factors such
aswind, weather, and RFI that may adversely affect the
operation or performance of the device.

UR.2.4. Foundation, Supports, and Clearance. -
The foundation and supports of any scaleinstaledina
fixed location shall be such as to provide strength,
rigidity, and permanence of al components, and
clearance shall be provided around al live partsto the
extent that no contacts may result when the
load-receiving element is empty, nor throughout the
weighing range of the scale. On vehicle and livestock
scales, the clearance between the load-receiving
elements and the coping at the bottom edge of the
platform shall be greater than at the top edge of the
platform.

[ Nonretroactive as of January 1, 1973.]

UR.2.5. Accessto Weighing Elements. - Adequate
provision shall be made for ready access to the pit of a
vehicle, livestock, animal, axle-load, or railway track
scale for the purpose of inspection and maintenance.
Any of these scales without a pit shal beinstalled with
adequate means for inspection and maintenance of the
weighing elements.

(Amended 1985)

UR.2.6. Approaches.

UR.2.6.1. Vehicle Scales. - On the entrance and
exit ends of a vehicle scale installed in any one
location for a period of 6 months or more, there
shall be a straight approach as follows:

(a) thewidth at least the width of the platform,

(b) the length at least one-half the length of the
platform but not required to be more than
12 m (40 ft), and

(c) not less than 3 m (10 ft) of any approach
adjacent to the platform shall be constructed
of concrete or similar durable material to
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ensure that this portion remains smooth and
level and in the same plane as the platform.
However, grating of sufficient strength to
withstand all loads equal to the concentrated
load capacity of the scale may beinstalled in
this portion. Any slope in the remaining
portion of the approach shall ensure (1) ease
of vehicle access, (2) easefor testing purposes,
and (3) drainage away from the scale.

[Nonretroactive as of 1976.]

(Amended 1977, 1983, 1993)

UR.2.6.2. Axle-Load Scales. - At each end of an
axle-load scale there shall be a straight paved
approach in the same plane as the platform. The
approaches shall be the same width as the platform
and of sufficient length to insure the level position-
ing of vehicles during weight determinations.

UR.2.7. Stock Racks. - A livestock or animal scale
shall be equipped with a suitable stock rack, with gates
as required, which shall be securely mounted on the
scale platform.  Adequate clearances shall be
maintained around the outside of the rack.

UR.2.8. Hoists. - On vehicle scales equipped with
means for raising the load-receiving element from the
weighing element for vehicle unloading, means shall be
provided so that it is readily apparent to the scale
operator when the load receiving element is in its
designed weighing position.

UR.2.9. Provision for Testing Dynamic Monor ail
Weighing Systems. - Provisions shall be made &t the
time of installation of a dynamic monorail weighing
systems for testing in accordance with N.1.3.6.1. (arail
around or other means for returning the test carcasses
to the scale being tested).

[Nonretroactive as of January 1, 1998]

(Added 1997) (Amended 1999)

UR.3. Use Requirements.

UR.3.1. Recommended Minimum Load. - A
recommended minimum load is specified in Table 8
since the use of adeviceto weigh light loadsis likely
to resultinrelatively large errors.

UR.3.1.1. Minimum Load, Grain Dockage
Determination. - When determining the quantity of
foreign material (dockage) in grain, the weight of
the sample shall be equal to or greater than 500 scale
divisions.

(Added 1985)



UR.3.2. Maximum Load. - A scale shal not be used
to weigh aload of more than the nominal capacity of
the scale.

UR.3.2.1. Maximum Loading for Vehicle
Scales. - A vehicle scale shall not be used to weigh
loads exceeding the maximum load capacity of its
span as specified in Table UR.3.2.1.

(Added 1996)

UR.3.3. Single-Draft Vehicle Weighing. - A vehicle
or a coupled vehicle combination shal be
commercially weighed on a vehicle scale only as a
singledraft. That is, the total weight of such avehicle
or combination shall not be determined by adding
together the results obtained by separately and not
simultaneously weighing each end of such vehicle or
individual elements of such coupled combination.
However:

(@ the weight of a coupled combination may be
determined by uncoupling the various elements
(tractor, semitrailer, trailer), weighing each unit
separately as a single draft, and adding together
the results, or

(b) the weight of a vehicle or coupled-vehicle
combination may be determined by adding
together the weights obtained while al individual
elements are resting simultaneously on more than
one scale platform.

Note: This paragraph does not apply to highway-law-
enforcement scales and scales used for the collection of
statistical data.

(Added 1992)

UR.3.4. Wheel-L oad Weighing.

UR.34.1. Use in Pairs. - When wheel-load
weighers or portable axle-load weighers are to be
regularly used in pairs, both weighers of each such
pair shall be appropriately marked to identify them
as weighers intended to be used in combination.

UR.3.4.2. Level Condition. - A vehicle of which
either an axle-load determination or a gross-load
determination is being made utilizing wheel-load
weighers or portable axle-load weighers, shall bein
a reasonably level position at the time of such
determination.

UR.3.5. Special Designs. - A scale designed and
marked for a special application (such asa

UR.3.10. Dynamic Monorail Weighing Systems. -
When the value of d is different from the value of e,
the commercial transaction must be based on e.
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prepackaging scale) shall not be used for other than itsin-
tended purpose®.

UR.3.6. Wet Commodities. - Wet commodities not in
watertight containers shall be weighed only on ascale
having a pan or platform that will drain properly.
(Amended 1988)

UR.3.7. Minimum Load on a Vehicle Scale. - A
vehicle scale shall not be used to weigh net loads
smaller than:

(@ 10d when weighing scrap materia for recycling;
(b) 50d for al other weighing.

Asused in this paragraph, scrap materialsfor recycling
shall be limited to ferrous metals, paper (including
cardboard), textiles, plastic, and glass.

(Amended 1988 and 1992)

UR.3.8. Minimum Load for Weighing Livestock.-
A scale with scale divisions greater than 2 kg (5 Ib)
shall not be used for weighing net loads smaller than
500d.

(Amended 1989)

UR.3.9. Use of Manual Gross Weight Entries. -
Manual gross weight entries are permitted for use in
the following applications only: (1) when credit is
given for a weighed item on point-of-sale systems
interfaced with scales; (2) when a device or system
generates labels for standard weight packages; (3)
when postal scales or weight classifiers generate
manifests for packages to be picked up at alater time;
or (4) when livestock and vehicle scale systems
generate weight tickets to correct erroneous tickets.
(Added 1992) (Amended 2000)

> Prepackaging scales (and other commercial devices)
used for putting up packages in advance of sale are
acceptable for use in commerce if al appropriate
provisions of Handbook 44 are met. Users of such
devices must be dert to the legal requirements relating to
the declaration of quantity on a package. Such require-
ments are to the effect that, on the average, the contents of
the individual packages of a particular commodity
comprising a lot, shipment, or delivery must contain at
least the quantity declared on the label. The fact that a
prepackaging scale may overregister, but within
established tolerances, and is approved for commercia
sefidded id®egal justification for packages to contain,
on the average, less than the labeled quantity.

UR.4. Maintenance Requirements.



UR.S.
Systems. - A coupled-in-motion weighing system placed
in service on or after January 1, 1991, should be tested in

2.20. Scales

UR.4.1. Balance Condition. - The zero-load
adjustment of a scale shall be maintained so that, with
no load on the load-receiving element and with all
load-counterbalancing elements of the scale (such as
poises, drop weights, or counterbalance weights) set to
zero, the scale shall indicate or record a zero balance
condition. A scale not equipped to indicate or record
a zero-load balance shall be maintained in balance
under any no-load condition.

UR.4.2. Leve Condition. - If ascaleis equipped with
a level-condition indicator, the scale shal be
maintained in level.

UR.4.3. Scale Modification.- The dimensions (e.g.,
length, width, thickness, etc.) of the load receiving
element of a scale shall not be changed beyond the

manufacturer’s specifications, nor shall the capacity of
a scale be increased beyond its design capacity by
replacing or modifying the original primary indicating

or recording element with one of a higher capac

ity,

except when the modification has been approved by a

competent engineering authority, preferably that of
engineering department of the manufacturer of

the
the

scale, and by the weights and measures authority

having jurisdiction over the scale.
(Amended 1996)

Coupled-in-Motion Railroad Weighing

the manner in which it is operated, with the locomotive
either pushing or pulling the cars at the designed speed
and in the proper direction. The cars used in the test train
should represent the range of gross weights that will be
used during the normal operation of the weighing system.
Except as provided in N.4.2. and N.4.3.(a), normal operat-
ing procedures should be simulated as nearly as practical.
Approach conditions for a train length in each direction of
the scale site are more critical for a weighing system used
for individual car weights than for a unit-train-weights-
only facility, and should be considered prior to
installation.

(Added 1990) (Amended 1992)

Table8.
Recommended Minimum L oad
Value of Recommended
Class scale division minimum load
(d or e*) (dore)
| equal to or greater than 0.001 g 100
I 0.001 g to 0.05 g, inclusive 20
equal to or greater than 0.1 g 50
Il All** 20
L All 50
111 All 10

*For Class | and |1 devices equipped with auxiliary reading means (i.e., arider, avernier, or
aleast significant decimal differentiated by size, shape or color), the value of the verification

scaledivision "€" isthe value of the scale division immediately preceding the auxiliary
means. For Class Il and 111 devicesthe value of "e" is specified by the manufacturer as
marked on the device; "e" must be less than or equal to "d."

** A minimum load of 10d is recommended for aweight classifier marked in accordance
with a statement identifying its use for special applications.
(Amended 1990)
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2.20. Scales

Table UR.3.2.1.
Span Maxtijmum Load

Distancein feet between the
extremes of any group of 2
or more consecutive axles

Ratio of CLC to maximum load (“r" factor) carried on any group of 2 or more consecutive axles

2 axles

3axles | 4 axles

| 5axles 6 axles 7 axles 8 axles 9 axles

INSTRUCTIONS:

4. The resultinlg
load for asingle

1. Determine the scale’s CLC.

2. Count the number of axles on the vehicle in a given spaj
and determine the distance in feet between the first and|last
axle in the span.

3. Multigly the CLC by the corresponding multiplier in the
table*.

*See note and formula on next page.

number is the scale’'s maximum concentrafed
span based on the vehicle configuration.




2.20. Scales

Table UR.3.2.1.
Span Maxtijmum Load

Distance in feet between the Ratio of CLC to maximum load (“r" factor) carried on any group of 2 or more consecutive axles
extremes of any group of 2
or more consecutive axles

2 axles 3axles | 4 axles | 5axles 6 axles 7 axles 8 axles 9 axles

*Note: Thistable was developed based upon the following formula. VValues may be rounded in some cases for ease of use.

w=rx50d —EN_| + 12N+ 36
N -1

! Tandem Axle Weight.

2 Exception - These values in the third column correspond to the maximum loads in which the inner bridge dimensions of
36, 37, and 38 feet are considered to be equivalent to 39 feet. This allows aweight of 68 000 Ib on axles 2 through 5.

3 Corresponds to the Interstate Gross Weight Limit.
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Scales Code I ndex
Acceptance ............. 2-9, 2-21, 2-22, 2-24, 2-25
Acceptancetolerance .. ............. 2-9, 2-22, 2-25
Accesstoweighingelements .. ............... 2-28
Accuracy ............ 2-9-11, 2-14, 2-16, 2-21, 2-22
Accuracyclass .............. 2-11, 2-14, 2-16, 2-21
Adjustable components ................. 2-7,2-10
Adjustment .......... 2-7,2-8, 2-10, 2-11, 2-20, 2-31
Approaches ......... ... ... il 2-28
Audittrail ........ ... 2-7
Automatic indicating scales . . ... .... 2-12, 2-18, 2-23
Automatic zero-setting mechanism ........ 2-8,2-11
Axle-loadscales............... 2-3,2-9, 2-12, 2-23
Balance condition .. ... 2-3, 2-7, 2-9, 2-22, 2-26, 2-31
Balanceindicator .. ....... 2-3,2-9, 2-10, 2-21, 2-26
Balanceindicators ................ 2-21, 2-25, 2-26
Balanceposition .. ............ i 2-4
Barometricpressure ................... 2-22,2-26

Capacity .. .. 2-5, 2-6, 2-8-12, 2-14, 2-16-19, 2-21-24,
2-26-28, 2-30, 2-31

Capacity indication ............. ... ..., 2-6
Center-of-zero .......... ... i, 2-3
Certificate of Conformance .................. 2-11
Class..... 2-3, 2-4, 2-7-12, 2-14, 2-16, 2-18, 2-21-27,

2-31
CLC .. 2-11, 2-14, 2-16
Clearance ............ccoiiiiii.. 2-4,2-9, 2-28
Computingscale ....................... 2-6,2-9
Concentrated Load Capacity .. 2-11, 2-14, 2-16, 2-17,

2-28
Consecutive-cartest . .............. 2-19, 2-19, 2-20
Coupled-in-motion ................ 2-19, 2-22, 2-31
Coupled-in-motion railroad weighing systems .. 2-22,

2-31
Crane and hopper (other than grain hopper) .. ... 2-22
Cranescales ......covii i 2-18
Customer'sindications .. ..................... 2-6
Dairy-product-test ..................... 2-9, 2-23
Dampingmeans ...............coivvunnn.. 2-10
Decreasingloadtest ........................ 2-23
Directsales...................... 2-5, 2-6, 2-8-10
Discriminationtest . ........................ 2-18
Distributed-cartest . ............ ... ... ...... 2-20
Electricpowersupply ...................... 2-27
Environmental factors . ................ 2-18, 2-28
Foundation ................ ... ... .. 2-28
Graduations ..............ciiiiin.. 2-4-6, 2-9
Graintestscales ...................... 2-21,2-23
Grantest ... 2-9, 2-27
Hangingscale................. ... 2-28
Hangingscales ..., 2-18
HOIStS . ..o 2-28
Hopperscales.................... 2-18, 2-22, 2-27
| ... 2-3,2-4,2-7-12, 2-16, 2-18, 2-21, 2-22, 2-24-27,

2-31
I 2-3, 2-8-12, 2-16, 2-21-26, 2-31
M ...... 2-4, 2-8, 2-9, 2-11, 2-12, 2-16, 2-21-27, 2-31
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Index

ML ..o 2-8, 2-11, 2-16, 2-21-27, 2-31
I . ..2-4,2-11, 2-12, 2-16, 2-21, 2-22, 2-24-26, 2-31
Index of an indicator 2-4
Indicating element .. 2-11, 2-12, 2-14, 2-16, 2-22, 2-25
Indicator . 2-3-5, 2-7, 2-9, 2-10, 2-21, 2-22, 2-25, 2-26,

2-31

Influencefactors ..................... 2-22,2-26
Initial verification .................... 2-19, 2-20
Initial zero-setting mechanism ............. 2-6,2-9
Installation requirements . ................... 2-27
Jewelers'scales ... .. 2-21,2-23
Level ......... 2-7,2-9, 2-10, 2-18, 2-28, 2-30, 2-31
Level condition ...................... 2-30, 2-31
Level-indicatingmeans ...................... 2-9
Livestock scales ......... 2-8, 2-11, 2-12, 2-16, 2-28
Loadcel ....................... 2-11, 2-14, 2-16
Load cell verificationinterval ........... 2-11, 2-16
Mainelements ....................... 2-12, 2-22
Maintenance . .................... 2-21, 2-28,2-31
Maintenancerequirements .. ................. 2-31
Maintenancetolerance . ..................... 2-22
Manual grossweight entries ............. 2-7,2-30
Marking requirements ................. 2-11,2-14
Materialtest ...t 2-18, 2-23
Minimumload ................... 2-28, 2-30, 2-31
Minimum test weights ................. 2-18, 2-19
Money-value computation .................... 2-6
Money-value graduations .................... 2-6
Monorail scale ........................ 2-9, 2-17
MultipleRange ...................... 2-11, 2-22
Multi-interval ........... ... .. oL 2-11, 2-22
Nominal capacity . . ... 2-5, 2-10-12, 2-14, 2-16, 2-17,
2-21,2-30

No-load referencevalue .. .................... 2-3
Operating temperature ................. 2-22,2-26
Parallax ......... . 2-4
Parcel postscales ................. 2-21,2-23,2-24
Poise . ... 2-5
Portable axle-load weighers .. ................. 2-3
Posta ......... 2-3, 2-6, 2-16, 2-21, 2-23, 2-24, 2-30
Power interruption . ............ ... ... ... 2-27
Prepackagingscale . .................... 2-7,2-30
Prescription ................. 2-9, 2-10, 2-21, 2-23
Provisonforsealing ........................ 2-7
Railway track scales .. 2-8, 2-10, 2-12, 2-16-18, 2-21,
2-23, 2-27

Ratiotest ....... ... i 2-18
Readability ........... ... i 2-5
Recorded representations . ................ 2-3,2-7
Recordingelements ................ 2-3, 2-10, 2-25
Repeatability .............. ... ... ...l 2-25
RFI ..o 2-18, 2-22, 2-27, 2-28
Scale modification ............ ... ... 2-31
Sealing ... 2-7,2-8
Securityseal ... 2-7
Sengitivity requirement . ........ ... ... 2-21
Sensitivitytest .......... ... 2-18
Shifttest ................... 2-12,2-17, 2-18, 2-25



Index

Stockracks . ... 2-28
Strain-loadtest ........ ... i 2-18
Subsequent verification ................ 2-20, 2-22
SUPPOITS ..o 2-12, 2-28
SYmmetry . ... 2-4
Tare oo 2-7,2-9, 2-22
Temperature . ............... 2-11, 2-14, 2-22, 2-26
Temperature effect on zero-load .............. 2-26
Testloads ............. 2-12, 2-17-19, 2-21-23, 2-25
Timedependence .................cooiinn.. 2-25
Tolerances . ... 2-9, 2-10, 2-18, 2-19, 2-21, 2-27, 2-30
Travel ... 2-4, 2-5, 2-10, 2-20
Typeevaduation ............. 2-11, 2-12, 2-22, 2-25
Uncoupled-in-motion .. ................ 2-20, 2-25
Uncoupled-in-motion railroad weighing system .. 2-20
Unitweights . ..................... 2-6, 2-16, 2-25
Userequirements .............ccvvvnennn.. 2-28
Vaueof scaledivision.................. 2-3,2-14
Vehicle on-board weighing system ... .. 2-7,2-9, 2-18
Vehiclescale .................... 2-11, 2-28, 2-30
Vehiclescales .......... 2-8, 2-12, 2-27, 2-28, 2-30
Verification scaleinterval ............... 2-3,2-11
Weighbeam ......... 2-4, 2-5, 2-18, 2-21, 2-25, 2-26
Weighing elements .......... 2-10, 2-11, 2-17, 2-28
Weightranges ........................ 2-6, 2-16
Weightunits .. ... i 2-3
Wheel-load weighers ........... 2-3, 2-9, 2-23, 2-30
Zeroindication ............ .. ... ..., 2-3,2-26
Zero-load adjustment ........ ... o 2-7
Zero-loadbalance .................. 2-7,2-9, 2-26
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